Method for detecting chronic dementia diseases, and 
corresponding VGF peptides and detection reagents 

This is a continuation-in-part (CIP) application 
o£ international Application PCT/DE02/01376 with an 
iLernational filing date o£ April B. 2002,nov, 

abandoned . 

Field of the Invention 

The invention relates to a method for detecting a 
chronic dementia disease or a predisposition to a 
Chronic dementia disease, in particular Al.he.mer^ 
disease or related neurological diseases, e.g. Lewy 
:r -mentia or vascular dementia. The invention 
furLr relates to peptides which have been found for 
detecting the presence of these diseases for 
monitoring the course of the diseases and of^JJ^^^ 
of the diseases. In addition, the rnventxon -lates to 
detection reagents such as antibodies and "-1"= ^ 
and the like, via which these P^P"^- J 
corresponding nucleic acids can be detected. The 
, _.i=i-f.a to pharmaceutical 

invention further relates to v 
applications which comprise VGF, VGF peptides, VGF 
antibodies, VGF nucleic acids, VGF protein antagonists^ 
VGF protein agonists, VGF peptide agonists or VGF 
peptide antagonists for the therapy or prophylaxis of 
Teurological diseases, especially of -1*-- ; 
0 disease. The invention further ^^^^)^\\-^'^°^ J:: 
identifying patients with neurological <i---^; 
especially Alzheimer's disease, who are --^^^^ J^ 
taLng part in clinical studies to investigate these 

5 "''Te' peptides comprise fragments of the VGF 
p„tein, which is also called neuroendocrine sped ic 
protein VGF. The abbreviation VGF is also used m the 
nt r ture for the protein "vaccinia growth factor" or 
]o. "vaccinia virus growth factor" and for -vascular 



pe^saMlity factor", these pro.eins not 

to the VGF protein to which the invention relates. 

Backgrovmd o£ the Invention 

Oe^entia diseases represent an increasing prohle. 
in industrialized countries because of the hxgher 
a™ life expectancy. Dementia diseases are rn mo t 
Tasermcura^le and .a.e lon.-ter. care of the pat. en a 
necessary About half of these patients receive 
care. More than .0 -nt- ^ 
known, including diseases associated 
^nifestations of dementia. ^^^^^^^ 

. rsTo. ~ana the dlagLsis and therapy 
' :::: Of is therefo;e of great importance. Besides 
rieimer-s disease, the ^ ^ ^d rtL! 

::rry ZenX eiirnger dlentia, and dementia 

disease PiOc's disease, Oerstmann-Str.ussler-Scheinger 
---;hre:^-srra— nerat.^^^^^^^^ 

:-:Weoloo. after th m.^^^^ 
Short-term memory m particuiax 

Illimer.s disease, whereas the P-^-^^ ° 
Z ^,nt oast e g. of his/her own childhood, is 

30 ^^V^-;-^ disease. There are 

the only reliable detection of the diseas 

topathological diagnoses are hased on «i-ria fi.ed 
T^ct-shlish a Registry tor 
hv the consortium to Estabiisn ci a 

r.. ... (CERAD) The following criteria- 
Alzheimer's Disease (CERAUJ • 



based diagnostic systems are currently used to 
diagnose Alzheimer's disease: the International 
classification of Diseases, 10th revision (ICD-10) , the 
Diagnostic and Statistical Manual of Mental Disorders, 
4th edition (DSM-IV) of the American Psychiatric 
Association, and the Work Group crieria drawn up by the 
National Institute of Neurological and Communicatxve 
Disorders Association NINCDS-ADRDA. 

These systems use a number of neuropsychological 
tests in order to diagnose Alzheimer's disease, but not 
objectively measurable clinical parameters. 

Diagnosis of Alzheimer's disease is also difficult 
because it, just like the other dementia diseases, has 
an insidious onset and is associated with slowly 
progressive destruction of nerve cells in the bram. 

At present, no causal therapy is available for the 
treatment of Alzheimer's disease. The disease is merely 
treated symptomatically , e.g. by administration of 
neurotransmitters such as acetylcholine. Further 
, possible therapeutic strategies being tested at present 
are the administration of antioxidants, of radical 



of calcium channel blockers, of 



scavengers, 

antiinflammatory substances, of secretase inhibitors, 
of anti-amyloid antibodies etc., and immunization 
25 against amyloid peptides. However, no causal therapy of 
this disease is yet possible. 

Summary of the Invention 

30 The invention is based on the object of avoiding 

the prior art disadvantages in the diagnosis of 
Alzheimer's disease and of providing a method which can 
be used early and reliably for detecting chronic 
dementia diseases, especially Alzheimer's disease. It 
35 is additionally based on the object of providing a 
novel therapy for the treatment of Alzheimer's disease 
because, at present, only unsatisfactory therapeutic 
approaches to the treatment of Alzheimer's disease are 
available. 



4 



Description of the Drawings 



Figure 1: 



Figure 2 : 
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Figure 5: 
Figure 6a: 
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Alignment of the VGFARP peptides with 
the two known VGF proteins, 
corresponding to the database 
accession No. NM_003378 and Y12661, 
e.g. Seq. IDs 43 and 44 
Reverse phase chromatography for 
separation and enrichment of VGFARP 
peptides from cerebrospinal fluid 
Mass spectrometric measurement (MALDI) 
on VGFARP -7 (SEQ ID NO: 7) as example 
MALDI as relatively quantifying mass 
spectroscopic method 

MS/MS fragment spectrum of the peptide 
VGFARP-13 (SEQ ID NO: 11) as example 
Box-whisker plots for quantitative 
comparison of the concentrations of 
VGFARP-KSEQ ID N0:1). VGFARP-2(SEQ ID 
N0:2), VGFARP-18(SEQ ID N0:15), 
VGFARP-3(SEQ ID N0:3), VGFARP-4(SEQ ID 
N0:4), VGFARP-5(SEQ ID N0:5), VGFARP- 
6 (SEQ ID N0:6), VGFARP- 7 (SEQ ID N0:7), 
VGFARP-19(SEQ ID N0:16), VGFARP-20 (SEQ 
ID N0:17), VGFARP-21(SEQ ID N0:18), 
VGFARP-10(SEQ ID N0:8), VGFARP- 22 (SEQ 
ID NO: 19), VGFARP-28 (SEQ ID NO: 25), 
VGFARP-29(SEQ ID NO:26), VGFARP- 
30/32 (SEQ ID NO:27 / SEQ ID NO:29), 
VGFARP-31(SEQ ID NO:28), VGFARP-12 
(SEQ ID NO:10), VGFARP-13 (SEQ ID 
N0:11), VGFARP-36 (SEQ ID NO:33), 
VGFARP-37 (SEQ ID NO:34), VGFARP- 
40(SEQ ID NO:37), VGFARP-41 (SEQ ID 
NO:38) and VGFARP-42 (SEQ ID NO:39) 
in Alzheimer's disease patients 
compared with control patients. 



Detailed 
Invention 



Definitions: 

VGF proteins and include proteins, and 

tis.ue-spec.fxcally expreBS ^^^^^ 

particular are also the VG ^..^i^gical 

because of diseases or as a resuxc o , . „„„ 

erases, especial. ^, ^ j^r fucwr:::. 

Lor.s^. VO. proteins »--^ J-^-- 
processed, and already processed VGF prota. . 
VGF proteins and membrane-assocxated VGF P^^^^^ ^ 
T fhe me«*rane-associated VGF proteins may be 
" ulled bot., viftrans^e^brane a.ino acid se^ences to a 
trUran e or organelle — and ..a a po 

translational ™;^^ J;.^,,,. ,„,Led are 

p.osphatidyl-.nosrtoi GPX an^^^ wMcb tlacuna, by 
25 variations of the 1 translation 

rrrl. — on^poils, by ... editin. . 

:rterna!i.e Lr.""™: rturaify 

VGF protein variants arising 
30 occurring mechanisms. 

VGFARP pep tidesi r-^^ferred to 

3. ^tr^::.: peptides .y ^-r.:: 

VGF sequences mentioned at the outset (NM_003378 



b 

J c==^ TD 45 for the DMA) and 
ID 43 for the protein and Seq. ID 45 

:/:::atr^t:::j.on 

terminal and/or C-ter^inal ~ ■ 
.heee oases they .ust reta.n at ^east ^^^^^^ 
trom the VGF protein -^^^^ -Z^'^' „1 ,SEQ IB 
- an exception -^J-^JL" . .he oniy 

K0:36, has ^ ^f;^^.;^ extensions are 

a^ino acrds --^^ ^ "^^^ ..^ence at this 

those occurrxng .n the P 

rrr::tr:°rji. v. p-o-i^s a. - 
— :r njr^t^r J - t:st .i.. 

VGFARP peptides. VGFAKf p P for example, 

post-translational .odifioations such as. for exa p , 
and phosphorylations and/ or 

For example, VGFARP ^ ^ „ ov-idized 

identified .oth as non-oxidized and as oxidized 



peptide. 



25 



35 



.ay consist hoth of and ^^^^^^ ^^^^ ^^^^^^^ 

coinbinations of D- ana b a 

„.y additionally comprise -sual a„ino acids^^^^^^ 

^t; rx::ie:%r 1".:: a:ids are, mter 

Xha- a^nrtyric acid, heta-a.ino.utyric acid 
"eta-alanlne, .eta-a.inoisohutyric ^^^■J^^ 
^or-iPucine, gamma-aminobutyric acia, 

alpha-aminopenicillanic acia, proline- 
,,.ne-proline dipepti^e, hydroxylys^^^ ^ .o^^^^^ 
hydroxyprolme dipeptxae, 



possible post-translational or 
seleno-cysteine. ^ ^i^^, modifications 

Chemical modifications are ^^^^^ structures: 
of amino acid se^ences by J 

""^^^^ " riTcTtX arLs", biotinyi, stearoyi, 
'TZl' Cyi C— syl, phosphorus and sulfate 
Tro^s ."conations, a.idations, dea.idat.ons, 
pyroglutamic acid, citrulline etc. 

as being DNA, MA and DNA- 
Hucleic acids are -yarded as ber g 

.ybrid :l ,eco„*ination. Also 

^ comprise ^riprarrothioates . 

Stability, such as, to ^^^^ ,^ 

such stabilized nuclexc ac.ds are air Y ^^^^^^^ 
application of ribozyme, antxsense and P 
acid techniques. 
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^^^^^^^^^nificant is used in the sense in which the 
The term significant ^^.^.^tics In this patent 

term significance is used m ^^^^-^^j;- 90%, 

.'^r. an error probability of less 
application, an error y 99% ig defined as 

preferably 95% further preferably 
significant. 



^SSSiii^^i^ proportion of patients 

sensitivity is defined as the p P ^,,g„ostic 
30 with the disease who ac^.re a p 
result in a diagnosis for the 
diagnosis correctly indicates the disease. 

specificity:. proportion of healthy 

35 The specificity is defined as ^ J , 
patients who ac<^ire a nega ive -^^-^ 
diagnosis for the disease, i.e. the 
indicates that no disease is present. 



.l.hei.er.s disease, ^^^^^^^ J,,: p,p,,aes changed 

greatly relative to their Alzheimer's 
,,„pxes, and thus .a^e. , „^ these 

.l.ease possible. Chan.es - - 
peptides relative to their 

-r^^^ert^irr^etecX t.i^ 

r^h" : - :pecincit.. .o^lation o. the 

• or- VGFARP peptide concentration with the aim 
r.ru::inr ™ iit to nor^al VO. or VOP^P levels 
.anthusheusedthera^e^^i-^UV^ invention includes a 
TO achieve the obnect, ^ . , particular 
.ethod for detection of ^ — of 
a Chronic — ^ e^ispcsitLn to such a 
Alzheimer's disease, or of a p tides which 

alsease by identifying one or mor ep 

0 are derived from the ^^^2\c:ZL .o. of 
accession No. BM_003378 or '^e accessi ^ 
the DNA Data Ban^ of Japan Se,. ID 4 or 
..olo.ical sample tonnre. with the 

peptides are presumably causally 

.3 disease, ;y - ^^^^ 

these peptides for the therapy ^^^.^^^ 
or related neurological diseases 

peptide fragments are two VOP 

Alzheimer related peptides 

ID N0S:44 

30 protein variants NM_00337S -^J"^/; ^ ^'^..tions of 

«' ---rslt:: aldt: pttldes which ma^e 
their amino ^ ^"^^^ Alzheimer's disease 

it possible to disting identified from both 

and the control group have been 

rrv,^ ^rnPARP peptides VtjtAKf j-j- 
35 VGF proteins. The VGFARP P P ^^^^^ 
«0:,,. 32 (SEQ ID NO:29) and -44 (SM 
,..i.ed from the V=. varian ^^^^ 

r,:r"«"2r^:^^^ 



NO: 34) are 



nfqEO ID NO: 34) 
-36(SEQ ID N0.33) and - " .session «o. m- 

003378 (SEQ ID NO:44). All the 0th ^^.^ 
.e derived on /^.^Tariants . Since 

sequence from both of di„erent variants 

peptides ^-ved J ,e a.^u^ed that 

.ave already ''-^ ,,ese or other VGP 

further VGFARP peptides derive ^^i^tes to 

variants also exist. The invention likew 
these VGFSEP peptides invention indicates a 

TO achieve the f^^^.^.^.^.s disease by 

....od for the jrlration of at least 

determination of he relati ^^^^^^^^^ ^^^^^ , 

one marker ^^^'^^ concentration of the marKer 

, patient compared with the ^^^^^^.^^ 
peptide in a control sample ^^^^^ ^^^^^ 

points must be ,,om the nucleic 

peptide or a peptide that = ^^^^^^ 

«^-«^^\''':;=;\^":o:oTo;ous -sequences is used as 
„ar>cer peptide^ 2. An ^^^^^^ 
the particular marter ^ patient's 
concentration Of - --"J^^^tU of the marker 
sample relative to the con ^ , j^^ant change 

peptide in the control sampl^^^^ 3 - s g^^^^^^^ 
i„ the concentration °' , positive 
re:r:rult":r: neurological disease, preferably 

-^nrt:is":re-^n, it i^ ----rry 

- i-reasa in the pept ^^^^^^^ ^^.^^.^^^ 

disease patients, or it V reduction in the 
this VGFARP peptide to -<^"^° "fJ/J^ease patients, 

peptide concentration for the 

.or a defined VGPA.P pept.de - l^^^^^ to be 

VGFARP peptide 3 disease patient 

.ucreased in ^ --"t'^t^^tthe control .roup, in 
and to be reduced, relative 
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30 



35 



;,l.helmer. /"disease patient. As with 

another . diseases, false- 

.i.tuauy all .edical ^-^--3 ^^^^^^^ 

positwe c. ------ r ,,,,.,..al cases an 

principle, i.e. that ^^^^^^^ ^^e 

^ dia^os.s t^e P^^^^ 
concentration of the hundred percent 

disease P---^/^:; ""^tlration o« the 
Terirrn c::::ol Lplee. ...s p.... can, ho«ever, 

, .e eliminated 7"^;; ,„,™ents o. the 
,,,,,,es Which can h as peptides for the 

VGF sequence are reier include homologous 

purposes of this derivatives of 

peptides derived fro. VGF. They ^ ^^^^^ ^^^^^^^^ 

L5 naturally occurring ^"^^ point -mutated mutants 

homologous mutants, ,,,,3 differing 

„i.h preferably -^-^ *raccorrng to the invention 
VGF. preferred markers a ^^^^ ^^^^^ 

are indicated in the sequence ^^^^^ ^^.^p. 
,0 from VGFARP-1 (SKQ IB N0:1, " '^'f .^FARP- 
,0 (SEQ ID H0:8) to -13 I corresponding 
,5,SEQ ID .0:12, - .he VGF.RP 

to Seq. ID 1 to 42. Th H 

peptides are depicted ^f^" ,,,,, respective 

• rr^^r.^ of the VGFARP peptides co 
25 assignment ot tue 

3eq. ID NO. is shown in Tah e ^^^^^^^^ ^ ^^^^^ 

The method of the m biomarkers whose 

Which there is --"""f J/^ll^e^erat ive diseases, 
concentration is ^''-9^^/-' ^^^^^^ „Mch indicate 

30 especially in and indicate an 

the disease even in a very y ^^^.^ 
increased risk of the disease ^' ^^Ji^l^ clinical 
important in order to provide a 

^rker for --^"-^^ ^^^^^^^^^rl^erahle for the 
It is possible and P 

concentration of VGF.RP ^^^^^^^^^^^"^l^ence of the 

- peptides, to he 

rr:i:red ::th^r seventy of the disorder, .hese 



. <= therefore make it possible to 
novel markers theretor treatment of 

develop and monitor therap.es for t 

^■lat^aqe because tne 
Mzhaimer's a therapy or a 

successful cure resulting ^^^^^^^ 

.i.lnished P-J-^^^^^ .u.ei.er.s .Isease 

established Eftecti the urgency for 

is not possible a present^^^^ detection method for 
P— ; .enable detection of the 

Alzheimer's disease, u development of a 

disease is a precondition for the 

therapy. additionally makes it 

Detection of VGFARP P P .^^^ studies to 

possible in the framewor. of clini ^^^^^^^^ 

develop novel ^---\,;°%,..incity to select 
5 Alzheimer's disease '"^''''J^^^^^ ^^.i^eimer's disease 
only those patients suffering fr ^^^^^ 
and not from other ^--^= :/'^;;,;3„ts incorrectly 
Obtaining valid study ^^^'^^J:'';^,,^^,^ have a 
diagnosed as '\T;\/the results of a 

20 negative influence on the ^^^^^J ^„ addition, 

,tudy on Alzheimer's disease therapy ^^^^^ 

vrFARP peptides maKes ±^ f 
detection of VGFARP P P selection of 

stratify patients, i.e. patients «ho are 

subgroups of Alzheimer s diseas P ^.^^^^^ 
,B especially suitable for P"^-";-^^^^^^^ , 

therapeutic strategies or cl^--^ concentrations of 
There are marked changes in the con 

VOPARP peptides in ^^l^^^ ^iJ^^J the 
relative " ^^^^^ f ^ ' ^.iu.i.g of the VOPARP 
30 invention is ^^^1^^'° . ^ disease patients to 

concentrations m Alzhe 

normal concentrations. This met ^^^^^^^^ 

neurological diseases. ^j^^ concentrations 

35 peptide concentrations are el therapeutic 

these substances can be ^r VGFARP 

^■„„ of for example, VGF proccn 

administration of, lor ^ goecifio antisense 



peptide antagonists. VGF prote.n 
VGFARP E"? suppress the endogenous 

antagonists. ^"■'-"-^^ "'^"^^ Z prooessing of VGF 
expression of VGF protem or P ^^.^^^^^^ 

protein to VOF^P peptides can also J.e ^ ^^^^^^^^^^ 
Tf t-he disease is causeu 
= the therapy. "J"^ therapeutic doses of 

°^ VGF Jjf VGF^P peptide agonists 

VGF protein, VGFARP pep ^^^^ Endogenous 

VGF protein agonists be 
production of VGF ^\'^IZZ of substances 

,0 Increased hy «.-3 or other 

such as, tor example, NO ■ ^^^stances increase 

--"^ ^tn::;.":ict promote the processing 
VGF expression, substan example, 

,5 prohormone convertasas sue ^ ,^,,apeutically . 

°^ different thera^ulic strategies is, of 

rr^Vso possible and sensible in some 
circumstances. 

2° „ therefore also encompasses the use 

,he invention therefo ^^^^^ 

of VGF proteins, VGFARP PP ^^^^.^^^ 

,g„„i,ts and J,ibodies, anti-VGFARP 

antagonists, anti-VGF protein ^^t^i 
25 peptide antibodies, ' «nti-NT-3 antibodies 

antibodies, anti-BHOF ant-o^^^^^^^^^^ -tij^ ^^^^^^^^ 
and antibodies against '^^"P^ ,„„,entration 
the direct or indirect for the 

of the VGF proteins and ^^^^^ J ^ especially 
30 treatment of "-^-^ rantibodies, it is 

^.Xzheimer.s disease. ^"^^^^ ^^^g^,,,,, antibody 
al- " :r „ substances which bind 

fusion proteins, or peptides, NGF, BNDF 

selectively to VGF P-^^^->=,' " ^^,,^,„ative to said 
3S or Xt is also P^-^-^ J J^//^...^^ of said 

p^teins and ^^^^l invention further encompasses 

proteins to be used. The m ^^^^^^^ 
also the use of ^ ^^^^ ^^aulate the 

nucleic acids and ribozymes 
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of said proteins and peptides. The 

expression of sai y aaonists and 

.^^A^Ar.r.^M^r encompasses agonit>L 



expxe&o-^"" aaonists ana 

invention additionally J^^ 3aid 

antagonists which modulate the aot.v.ty 

proteins. invention is the 

& further embodiment of the mv 
^ ...rmLrtical formulation or — - -if.a.on of 

.r ttr^r crss"";r;i:::-.«in carrier 

possible for them efficiently. They are 

rpartic'larly suitable for therapeutic use. In 

10 thus made particular y 

order to achieve this, it P agonists or 

V3P peptides, .0. :,n:';'J^le they 

.ntagonists entry into the 

. rrichn- sirnhis can be achieved by introducing 

--s::- tr— sT";:— .ra^ents, e.. 

It is addit^nally .or^e.a^-: 

peptide se^ences - ^^^^^t ^r antagonists, which 
,0 proteins, nucleic ac ds, --i t ^^^^^ 

favor crossing into subarachnoid 
conversely, impede crossing out of 

^'''%.e invention also encompasses the administration 
, Td therapeutic agents by various routes such as, 
,5 of ''^^^^^ 2 intravenous injection, as substance 
for example, as mi- inhalable gas or 

«nich can be administered orally, as inha^^a g^^^^^ 
aerosol, or administration in the fo ^^^^^^ 
infection into d ^.-.^^^^^^^^ ,,,, 

30 such as muscle, at br ^^^.^.^^ ,j,ioacy 

::\res:t::::per"^ents. .or .am^^^ 

-"raLtarsrlrtrteryt:: Crltion^n the 
resistant capsuico c v<*arome more 

3s stomach, very hydrophobic ^^-^^f^r^lpie, 
bydrophilic and t^s^^etter ^ ^ -•^„,i.., 

intravenous infections oy 
processing etc. 



^ 1-he invention is the 

^ further e™bodx.ent o£ the 

identifying receptors wh.ch modulated by 

molecules. These receptors can 

r tte r::;; - disease. 

expedient for the therapy 

comprise, based o following sequence 

«s/-: .../-o, .eo/«i, .ei/«., 

rsr/rsran/^X;. Baled on the VO. P-- --nc^^^ 

follows: 371/372, / ^ ^ identified processing 

J /.Qc/ARfi All experimentally laentn-J-c 
and 485/486. Ail e p ^^.^^ons i e. directly 

0 positions represent dibas.c / 

consecutive amino acids having P"""; ^J*^: 3,,, 
acid side chains (arg.nine = H, ly- 
,„^t--i-Fc! are recognized ana cul. 
sec^ence J.^, additional endoproteolytic 

prohormone convertases, ^^^^ 
,3 deletion of the two basic - - are 
the prohormone -"-"^^^^^^^^^^.^s 's to hormones, 
converted by -—"^'^^.-^r^rurstances (peptide 

-'-'-r. ^ampirof bTotgrcal active peptides which 
l^ormones). ,heir proforms are 

30 are generated m '^^^ J*^ consequently, the 

VGFARP peptides o£ the inve „ith 
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— :rfra:iy:.-=r:isease. 

„eurological . seases, pre^^^^^^^^^^^^ ^^^^^^ 
Alzheimer's disease. 



..e VGF proteins (VGF pept.de prec ^^^^^^^ 

,,,„,,ned within the ^---^ f ^ .i.e 

synthesized as prote.ns about 6 ^.^^ 

selectively in neuroendocrine »^ . 

e=.---^--r;^;erdencient ™ice revealed that 
investigation of ^^^^ metabolism are affected 

important function in energy ^^^^ ^.^^^ 

131 . VGF gene-deficient mice have a 
, Le hypermetabolic and ''^"tf^ri^.^t cells of the 

synthesized in the insulin-producing 

pancreas. investigation of a rat 

VGF «as discovered on in 9 
•1-1 line (PCl/i 
pheoohomozytome ceii ^^^^ ^^^^ ^^^^^ growth 

5 stimulation of this ce 14. fold increase in 

factor.. (NGF) ^""9^/^°^; ; is an important 

the concentration of VGF I , ^.^j.^entiation of 

growth factor which ^^^tem. Further 

the peripheral -\f;^7;^p,,3sion are brain-derived 
- factors Which -^2^'' ^ZZn. neurotropin-3 (.T-3, 
neurotrophic factor neuronal 
VGF mRNA is and by the biological 

,,,l.lty, neuronal in^uries^ and by 

rhythm ^^^^^^''^l^^f^J,^^ processed with increasing 
VGF i= cells Via neuron- 

differentiation or presumably 
specifically ex--- -rrrani TaJwere able 
recognize .-^;;^;"';,i,es with masses of 20, 18 

to show. C-terminal VGF pepti s^ng ta.es 

30 and 10 kDa are J^! ' These peptides 

-^^°^7,:^o^y vesicles, are released 
accumulate m secretory ^^^^^tion and might 

preferably by — rco»-ications UC . 

possibly play a role m neuron ^^^^^^^^ ^^^^ 

35 prohormone convertases such . ^^^^^^^^ 

or PC3 are known from ^^^^ ^^.^.e protein 

endoproteases which ^.^^e sites. The 

precursor molecules ,,,, however, 

VGFARP peptides identified by 
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16 lower 

al££ere„t from theJGF P P .^.ibodies used by Tranx 
,1. in addition, ^^e «cognize VGFARP 

et al. to detect t.ese VO. pept ^^^^^^^^^ 

peptide. Which are ^3^^^ peptide, both 

VGFARP peptides. We have detected ^^^^^^^ 

,n M.hei.er.e ---^J^^-t represent novei 
group. The peptides ^"i-""';^* J previously been 

VGF processing products which have n P ^^^.^^^ 

described. The concentrations ot th ^^^^^^^ 
,e either -"°™^V --d o e^^^ ^^^^ 

lowered, in a manner which is P ^^^^^^^ 

peptide, in the patient grou^^ reXat ^^^^^ 

^'^^'""I'Ljt:: c-ter^inal region of the VGF 
sequence, derived ^^^.^ „„iecular weight 

protein and having a ^-""^'J sequenced for 

than the ^---^J^re^ riLsly Known UC . 
the first time by us, were y 

PreJ.red «.*.odi-ents the invention 

^■iQPase detected by the 
The chronic dementia ^--^ ^.l^heimer's 
method of the invention is prefer y 
disease. It has been ^^^^.es and peptide 

Change in the con-tr.i^;- the p^P^^^^^^^^ 
fragments o the ^^^^^^^^ ^^^^ 

patients. It can oe detection 
peptides Of the ^^rjl^ease and related 

and for the therapy of Alzheime 

neurological diseases „„jerably concentrated on 

The identification ^-Jlf^ J^^ ^,ing 
particular peptide fragments o^J''; ^ ,,,, 
rte OeneBanK ^-,3 and 44), i.e. on 

accession .0. Jl\',,,l'^,M^ences of these VGF 

peptides which -'"^"^^ J^^";Vgf protein fragments, 
proteins. -^-^J^^/t; derived ^AUheimer related 
are referred to as V ^^^^^ seq. ID 1 

peptide (VGFARP) and they are rep 
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. n/\he VGF proteins and 
to 42. The alignment of t^ ^^^^^^ ^ sequences 

„o VGF protein ^^^^^^ are referred 

biological -^'^'■'':''''""lZ..nt defined fragments of 
„ as VGFARP peptrdes. repre^en ^ 

- • rLrrpre-Ily .een described in 

„ay in nature and have n p ^^^^^^^^^ 

the literature. These ^ „£ten by in vitro 

,,p,,.ee generated .n the Uterat ^^^^ 

,,„teoly.is (hy addition f^^p^^^^ ^^^^^^^^^ 
example, trypsin). ^^^^^ peptides were 

p.eviously unKnown "f/,' ,,ologital samples 
initially ;":,Ctography and suhsec^ently 

by reverse phase <= accompanying 
.eparated by /^^f L.se,uently possible to 

peptides, BO that it wa 

fhese VGFARP peptides. 
20 sequence these 
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TABLE 1 

The sequences of 
25 amirio_aoid_code^reas 

VGF-Sequenz I VGFARP 

Position 



the peptides m 
follows : 



Y12661 NM_0 



23-59 



23-62 



the single-letter 



1 Monoisotop j 
theoret . 
mass (Da) 



3666.8278 



3950.9875 



APPGRPEAQPPPLSSEH 
KEPVAGDAVPGPKDGSA I 

PEV 



APPGRPEAQPPPLSSEH 
KEPVAGDAVPGPKDGSA 







18 




E 


' 


24-59 


24-59 


3 


3 3 


595.7907 I 
I 


3pgrpeaqppplssehk 
:pvagdavpgpkdgsap 

EV 


24-62 


24-62 


4 


4 


3879.9504 


PPGRPEAQPPPLSSEHK 
EPVAGDAVPGPKDGSAP 
EVRGA 


26-59 


26-59 


5 


5 


3401 . 6852 


GRPEAQPPPLSSEHKEP 
VAGDAVPGPKDGSAPEV 


26-61 


26-61 


6 


6 


3614.8077 


GRPEAQPPPLSSEHKEP 
VAGDAVPGPKDGSAPEV 

RG 


26-62 1 


26-62 


7 


7 


3685.8448 


GRPEAQPPPLSSEHKEP 
T TTv /-iT-i PtfnGSAPEV 
RGA 


26-58 


26-58 


19 


16 


3302.6167 


GRPEAQPPPLSSEHKEP 
VAGDAVPGPKDGSAPE 


26-57 


26-57 


20 


17 


3173 .5741 


GRPEAQPPPLSSEHKEP 
VAGDAVPGPKDGSAP 


26-64 


26-64 


21 


18 


3955.9889 


GRPEAQPPPLSSEHKEP 
VAGDAVPGPKDGSAPEV 

1rgarn^__ 

/-iT-i vrMT! c a D v. VR G A 


49-62 
90-114 


49-62 
90-114 


10 
22 


8 

19 


1336. 67 f^jriwww--- 

2503 . 1827 LDRPASPPAPSGSQQGP 
EEEAAEAL 


* 50^ri- 
57+r2 
39-46 


50+rl-57+r2 
39-46 


15 
23 


12 
20 


> 727.3501 
851.4137 


i:l-GPKDGSAP-r2 
r7-HKEPVAGD-r8 


50-57 


98-105 
121-156 


24 
25 


21 
22 


> 730.3246 
3745.7343 


r9-APSGSQQG-rl0 
SQTHSLPAPESPEPAAP 

prpqtpengpeasdpse 

EL 

OELRDFSPSSA 




164-17 
133+ri: 

140+rl 


4 164-174 
133^rii- 

2 1404.rl2 


26 
27 


23 
2^ 


1235.5782 
> 833.4395 

1 


Tr 1 1 - EPAAPPRP - rl2 
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351-418 




11 9 


7518.-^'^^ 

EQ 
AA 
NA 


SAAEERESAREEEEA 
ERRGGEERVGEEDEE 
EAAEAEADEAERARQ 
LLFAEEEDGEAGAED 


350-367 


350-367 


28 25 


2031.8981 GI 
A 


.QEAAEERESAREEEE 


350-370 


350-370 


29 26 


2418.0419 G 
A 


LQEAAEERESAREEEE 

EQE__ 




373-417 

— [ 


on 27 
30 ^ ' 


4806.0408 G 
E 


GEERVGEEDEEAAEAE 
EAEEAERARQNALLFA 
EEDGEAGAED 




373-404 


31 28 


'|T456T55l7Tc 
1 


3GEERVGEEDEEAAEAE 
\EAEEAERARQNALL 


374-418 




"^2 T 2? 


) 4806.0408 


3EERVGEEDEEAAEAAE 
AEADEAERARQNALLFA 
EEEDGEAGAED 


421-456 


420-455 


33 3 


0 in4058~.7043 


SQEETPGHRRKEAEGTE 
EGGEEEDDEEMDPQTID 

SL 


** 

421-472 


420-471 


12 ^ 


,0 5776.6294 


SQEETPGHRRKEAEGTE 
EGGEEEDDEEMDPQTID 
SLIELSTKLHLPADDW 

S 


421-479 


420-478 


13 


11 6618.0363 


SQEETPGHRRKEAEGTE 
EGGEEEDDEEMDPQT ID 
SLIELSTKLHLPADDW 

SIIEEVEE __J 

STKLHLPADDWS 


460-47 

355+rl3 


2 459-471 

355+rl3- 
4 362+rl4 


34 
35 


31 1380.7249 

32 > 946.446 


8 |lrl3 -AEERESAR-rl4 


362+rl 
381+r3 


381+r3- 
, 388+r4 


16 


13 > 862.319 


2 r3-EDEEAAEA-r4 


388^r 
446+r 

453+, 


445+r5- 
6 452+r6 


17 


14 > 961. 40( 


B3 r5-EEMDPQTI-r6 



NAPPEPVPPPRAAPAPT 
HVRSPQPPPPAPAPARD 

ELPD 

NAPPEPVPPPRAAPAPT 
HVRSPQPPPPAPAPARD 

ELP 



ri5-PTHVRSPQ-rl6 



PGRPEAQPPPLSSEHKE 
PVAGDAVPGPKDGSAPE 
VRGA 



QQETAAAETETRTHTLT 



QQETAAAETETRTHT 




rl7-TAAAETET-rl8 

GEERVGEEDEEAAEAAE 
AEADEAERARQNAL 
lELSTKLHLPADDWSI 
lEE 



complete VGF-protein sequence 
deduced from Y12661 of the 
DNA Data Bank of Japan 



complete vFG-protein sequence 
decuced from NM_003378 of the 
NCBI Data Bank 



complete VGF-DNA sequence 
from DNAData_Bank_ofjJap^ 



'from NCBI Data Bank 
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— - r«:rr:rr :e -ween 

from ammo acid 49 2i, an 

i^-n^ c^tartinq from ammo acia 

:r.:;^.^ - rrrr of.::: 

..e V=. protein se^ence £ro„ -n° c.d ^^^^^^^ 
from amino acid 389 to 



.0 «1 or part= thereof r6 rep^^ ^^^^^ 
protein ae^ence *rc. a.xno 

^^"^°^r3eToT:r P l^eo. rS represent, the 
amino acid 38 to 2J o p p^^^s 

V- ":Jr:r;or pttein =e<.ence .ro™ 
e.ereo. r. rep--t the^^^ thereof, r.O represents 
amino acid 97 to yu o v 

- -;-f";rrr;r:rs protean se^ence 

parts thereof, rll rep ^^^^^ 

from amino acid 141 

fUe VGF protein sequence from amin 
represents the VGF p ^ ^^^ents the VGF protein 

to 156 or parts thereof ,r rep ^^^^^^^^ 
sequence from amino acid 354 to 3 ^^.^ 
, .1. represents the VGF protein ^^^'^^^^ 
3„ 370 or parts thereof, rl5 rep 

protein sequence from a^ino ac d - ^^^^^^^ ^^^^ 

thereof, rl6 represents the V=F ^ ,,p,,,,„ts 
amino acid 509 to 523 or P^ts there 
.0 the VGF protein sec^ence from 

parts thereof, rl8 represents 'he JGF J 

. 4^ nq? to 193 or parts tnereoi . 

from amino acid 192 to 1 „„„oxiaized and as 

VGF*SP-12 was identified .^i^.^iar weight 

monooxidized peptide (increase in 
25 by about 16 dalton) . 

suitable peptides post-translatlonal or 

Tlie peptides can exist P ^^^^^^^.^^ 

..emical "J^^' i,.„.if ication by mass 

30 alia their masses and the^ ^^^^^^^^ ^^^^^^^ ^„ 

spectrometry and example, on reverse phase 

:r::rphrrprr;.-"^ - --datei: 

,l,..ylated ^P-— r::;p.et:t 'inyestigated^ 

r^^if^d p:™.es are .--^ ^^de ^::L.r- 

peptide oxide such as, -J ^ .^^^ peptide and 

12 which was identified both as un 
as peptide oxide. 
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VGFARP 



as VGFARP 

protein, m particular permissible 
differ from the VGF protein sequeu - ^^^^ 

ions, 

i„ this connection for there to ^. 

aexetion. intemai -^^^^-j'^^^i VO.^RP 
.n. C-ter.inal extensions as . ^^^^^ ^^^^^ 

peptide sequence comprises ,,i,o 
- conserve. J^^protein. V0P^.-3. 

re^Jer":: lettion, as it oni. contains . a.ino 

s^cids. , disease, it is 

For a positive detection of the dise , 

^ in a further development of Che 
; furthermore provided in a fur identified 
, fnr the concentration of the 
invention for J^e ^^^^^^ ^^^^ 

peptide (s, to he raised ^^^^^^^^ 
peptides in a ^^^^^ ^^^^^^ i„ a control 

concentration of the resp ^^^^^..^^^^ „f the 

0 sample. The ratio of the 

respective peptides to the ,he 
sample can be used to determine the sever 

disease. pooled sample from 

. clXris Te sa:;ie to h! investigated mav 
25 various controls, me positive 
,,,o ,e a pooled sample, and Use<juently 
result individual investigations are 

carried out . 

30 suitable biological aai«.les cerebrospinal 
The biological sample may P-*"^"^:^^ ,,i,e, 
>CS. or a s le s^h as^se^m.^^P^^ ^^^^ 

rp:l"::e: :ua on\he sens^ivity^^^ 

3. detection method (mass ^^^'^"^J^ ' ^^'^ homogenized 
Po^si^e Where ap^^^^^^^^^^^^ ^^^^^^ 
tissue samples, '^^"^^ j^^,^,^ embodiment of 

It is therefore provided in produced, 
this invention for tissue homogenates to P 



investigated. These ^^.^^^^ with ultrasound 

example »it. operated Ho^ogeni.er. 

errrr/aJan. ..e^ .e .oi.e. 
Ta^nl:: « ..e ...Uea «o..e. ac..c 

::: ::.er:o';e .e.pe..ve ....0^ „e.o. e..^a 
Ccentrltea. and store, in t.e u.ual v,ay. 

agents ^ at least one 

invention further cor.pr.ae. t.e use o^ 

,0.^. peptide of t.e , "especially 

.he diagnosis of neurologrcal drsea.e 

' nCe ur:r~ ::t"L^ — 

"rirdies or tLr agents w.rch, because of t.e.r 
Peptiae-specific ^^^J-rgrt's Tr 

..lta.le for ^^^^Z.. ^ ^^^^^^ 
;5 detecting these peptides for obtaining 

encompasses the use oi „ncide3 specifically, 

Phage particles ^^^-^ ^^^^^^^^^L on their 
or which — "^^\^"^'';l,,,,ie to identify binding 
....ace Clple, receptors of VC. 

30 partners such as, 

proteins or VGFARP peptides. 

various methods can be used fo ^..^^ds 
33 peptides Within the f ^p ssible to detect 

suitable are those whrch make . J ^ 
VGFARP peptides p>,^,,„i methods such 



^ron (RT- pern or i™.unologicaX detection techni^ee 
"or example, en.y^e UnKed _so..e„t 
assays (ELISA) . 

.... .....t^ion methods ^^e of physical 

method. wh.=h are able ^,„,,,,,i.ely . These 

invention ^^^^'^^^jf ^^^^^ ^333 spectrometry, licjuid 
methods ^"^^^^^ „to.raphy. «MR (nuclear 

chromatography, thin layer entails 

..^etic — -ttitrr:ernre:^resul^ .rom a 

=°T^^To L ~%ated With the measurements 
sample to be 1 9 ^^^^^^^ ^^^^^^.^^ 

obtained m a group J dementia 

neurological diseases, in particuia control 

, ^„rolog"a; diseases, - Particular a c - -^^^^^ 
disease, in particular Alzheimer's disease, 

---r :;::.^rr::orer; r^vention, the 

peptires\n the sample are ^^^^t:^ 
, the id^ti^ica ion, 1^^^^^^^^^ ^^^^P ^ 

reverse phase peptides in the sample 

preference for ^^J^^ ;;/'';rr ,,,, performance 
high-resolu i n reverse p^^^^ ^^^^ 

Chromatography precipitation 

- =: to^rat^onate the sample using precipi^^^^^^^^ 

Tir'trJio^:::; ::™ trr^^ai-c. .he 

frclnrrbtained in this are s.^cted ^^^^o 

35 the respective detection ^^^^ 

.Sing a^^d "haee extraction, .or 

organic solvent such as, 



, . (PEG) and an aqueous salt solution, 
glycol (PEG) a ^^onerties particular 

constituents °^ * ,^,,,3 phase, and can 

:r^en::;ar/rone a„ot.e. ana s..se.ent. 
analyzed further. 
Reverse p hase chro matography 

A nartioularly preferred eti^odiment of this xnvent.on 
A particularly P chromatography, m 

encompasses the use Of reverse P 

■ 1 fin-id For example the traccionb 

cerebrospinal fluid. tor wmn of the 

collected in each case each comprise l/lOO of the 

collected m fractions obtained in 

of L(-) fucose and alpha-cyano-4- 
!0 example, of i^l 1 , ^ „ = mixture of 

hydroxycinnamic acid dissolved .n a "-'^ 
aLonitrile, water, trif luoroacetic ac.d 
and thus the presence of ^^^^'^^'^^ . ^T^^^;, 

of the invention. 

^•^^ Tt- is -Dossible for siig"i- 
the corresponding peptide. It is pes 

^ ^>.« theoretical monoisotopic mass to 
differences from the theoretical „;,tural 
Show owing to the experimental error and the natural 
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isotope distribution. In addition, in MALDI mass 
determinations a proton is added to the peptides owing 
to the method of measurement, whereby the mass 
increases by 1 dalton. The following masses correspond 
to the theoretical monoisotopic masses of the peptides 
identified by us; calculated with suitable software, in 
this case GPMAW 4.02. These theoretical monoisotopic 
masses may occur singly or in combination in a sample: 
VGFARP-1 (SEQ ID NO : 1) = 3666.8278 / VGFARP-2 (SEQ ID 
NO: 2) = 3950.9875 / VGFARP-18 (SEQ ID NO: 15) = 
3567.7594 / VGFARP-3 (SEQ ID NO: 3) = 3595.7907 / 
VGFARP-4 (SEQ ID N0:4) = 3879.9504 / VGFARP-5 (SEQ ID 
N0:5) = 3401.6852 / VGFARP-6 (SEQ ID N0:6)= 3614.8077 / 
VGFARP-7 (SEQ ID NO: 7)= 3685.8448 / VGFARP-19 (SEQ ID 
NO: 16) = 3302.6167 / VGFARP-20 (SEQ ID NO: 17)= 
3173.5741/ VGFARP-21 (SEQ ID N0:18) = 3955.9889 / 
VGFARP-10 (SEQ ID N0:8)= 1336.6735 / VGFARP-22 (SEQ ID 
N0:19)= 2503.1827/ VGFARP-15 (SEQ ID N0:12) = > 
727.3501/ VGFARP-23 (SEQ ID NO:20) = > 851.4137 / 
VGFARP-24 (SEQ ID NO: 21) = > 730.3246 / VGFARP-25 (SEQ 
ID NO:22) = 3745.7343 / VGFARP-26 (SEQ ID NO:23) = 
1235.5782 / VGFARP-27 (SEQ ID N0:24) = > 833.4395 / 
VGFARP-11 (SEQ ID NO: 9) = 7518.2744 / VGFARP-28 (SEQ ID 
NO: 25) = 2031.8981 / VGFARP-29 (SEQ ID NO:26) = 
2418.0419 / VGFARP-30 (SEQ ID NO: 27) = 4806.0408 / 
VGFARP-31 (SEQ ID NO:28) = 3456.5513 / VGFARP-32 (SEQ 
ID NO:29) = 4806.0408 / VGFARP-33 (SEQ ID N0:30) = 
4058.7043 / VGFARP-12 (SEQ ID NO: 10) = 5776.6294 / 
VGFARP-13 (SEQ ID NO: 11) = 6618.0363 / VGFARP-34 (SEQ 
ID NO: 31) = 1380.7249 / VGFARP-35 (SEQ ID NO: 32) = > 
946.4468 / VGFARP-16 (SEQ ID NO: 13) = > 862.3192 / 
VGFARP-17 (SEQ ID NO: 14) = > 961.4063 / VGFARP-36 (SEQ 
ID NO: 33) = 3903.0180 / VGFARP-37 (SEQ ID NO:34) = 
3787.9911 / VGFARP-38 (SEQ ID NO: 35) = > 920.4828 / 
VGFARP-39 (SEQ ID NO: 36) = 656.3242 /VGFARP-40 (SEQ ID 
NO: 37) = 3782.8976 / VGFARP-41 (SEQ ID NO: 38) = 
1886.8970 / VGFARP-42 (SEQ ID NO: 39) = 1672.7653 / 
VGFARP-43 (SEQ ID NO:40) = > 792.3501 / VGFARP-44 (SEQ 
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ID N0:41) = 3343.4672 and VGFARP-45 (SEQ ID NO:42) = 

2220.1889. , 

The syrnbol = > (is greater than or equal to) is to 
be understood to mean that the relevant VGFARP peptides 
cannot have any larger masses but can have only the 
masses possible owing to the amino acids which are 
possibly additionally present at the ends of these 
peptides. Amino acids which may be additionally present 
at the ends of these peptides are not just any ones but 
only those which may be present at this sequence 
position owing to the sequence of the VGF protein. 

M..^ soectrom^^-^ic determi p ^t-i°n of the sequence of the 
VGFARP peptides 

For the further practical application of this 
embodiment, further confirmation of the result of 
detection is advisable and possible by establishing the 
identity of the peptides corresponding to the masses, 
taking account exclusively of peptide signals which may 
be derived from a VGF protein. This confirmation takes 
place by identifying the peptide signals preferably 
using methods of mass spectrometry, e.g. MS/MS analysis 
[11] . 

Novel, specific peptides of VGF proteins 
(VGFARP peptides) were identified, and their 
significance was revealed by the method of the 
invention. These peptides and their derivatives are 
referred to herein as VGFARP peptides. Their sequences 
are indicated in the sequence listing. The VGFARP 
, peptides VGFARP-15 (SEQ ID N0:12), 16 (SEQ ID N0:13), 
-17 (SEQ ID N0:14), -27 (SEQ ID NO:24), -35 (SEQ ID 
NO-32), 38 (SEQ ID NO:35) and VGFARP-43 (SEQ ID NO:40) 
may comprise on the N- and/or C-terminus additional 
amino acids corresponding to the corresponding sequence 
5 of the relevant VGF protein. The invention also 
encompasses the VGFARP peptides prepared recombmantly 
or synthetically, and isolated from biological samples, 
in unmodified, chemically modified or post- 
trans lationally modified form. In this connection, two 
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point mutations and other differences are possible 
as long as the VGFARP peptide has at least 8 amino 
acids which agree in their identity and their position 
within the peptide sequence with a VGF protein. 

Molecular biology detectio n techniques 

Finally, the invention also encompasses nucleic acids 
which correspond to VGFARP peptides, and especially 
those which correspond to the VGFARP peptides of the 
invention, the use thereof for the indirect 
determination and quantification of the relevant VGF 
proteins and peptides. This also includes nucleic acids 
which represent, for example, noncoding sequences such 
as, for example, 5'- or 3 ' -untranslated regions of the 
mRNA, or nucleic acids which show a sequence agreement 
with the VGF nucleic acid sequence which is sufficient 
for specific hybridization experiments and which are 
therefore suitable for the indirect detection of 
relevant proteins, especially the VGFARP peptides. 

One exemplary embodiment thereof encompasses the 
obtaining of tissue samples, e.g. of biopsy specimens, 
from patients and the subsequent determination of the 
concentration of an RNA transcript corresponding to the 
gene having the GeneBank accession No. NM_03378 or the 
accession No. Y12661 of the DNA Data Bank of Japan, 
DDBJ or corresponding to homologous VGF variants. This 
entails comparison of quantitative measured results 
(intensities) from a sample to be investigated with the 
measurements obtained in a group of patients suffering 
from Alzheimer's disease and a control group. Methods 
which can be used for the quantification are, for 
example, reverse transcriptase polymerase chain 
reaction (RT-PCR) , quantitative real-time PGR (ABI 
PRISM® 7700 Sequence Detection System, Applied 
Biosystems, Foster City, CA, USA), in situ 
hybridization or Northern blots in a manner known to 
the skilled worker. The presence of a chronic dementia 
disease, preferably Alzheimer's disease and/ or the 
severity thereof can be inferred from the results. 



Immunological detection methods 

In a further preferred embodiment of the invention, the 
VGFARP peptides or the VGF proteins can be identified 
using an immunological detection system, preferably an 
ELISA (enzyme linked immuno sorbent assay) . This 
immunological detection picks up at least one VGFARP 
peptide or VGF protein. To increase the specificity, it 
is also possible and preferred to use the so-called 
sandwich ELISA in which the detection of the VGFARP 
peptides depends on the specificity of two antibodies 
which recognize different epitopes within the same 
molecule. However, it is also possible to use other 
ELISA systems, e.g. direct or competitive ELISA, to 
detect VGFARP peptides or VGF proteins. Other ELISA- 
like detection techniques such as, for example, RIA 
(radio immuno assay) , EIA (enzyme immuno assay) , ELI- 
Spot etc. are also suitable as immunological detection 
systems. VGFARP peptides or VGF proteins isolated from 
biological samples, recombinantly prepared or 
chemically synthesized can be used as standard for the 
quantification. Identification of the VGFARP peptide (s) 
is generally possible for example with the aid of an 
antibody directed to the VGFARP peptide or VGF protein. 
Further methods suitable for such detections are, inter 
alia. Western blotting, immunoprecipitation. Dot -Blots, 
plasmon resonance spectrometry (BIACORE®-Technologie, 
Biacore International AB, Uppsala, Sweden) , phage 
particles, PNAs (peptide nucleic acids), affinity 
matrices (e.g. ABICAP-Technologie, ABION Gesellschaft 
fur Biowissenschaften und Technik mbH, Jiilich, Germany) 
etc. Substances/molecules suitable as detection agents 
are generally all those permitting the construction of 
a specific detection system because they specifically 
bind a VGFARP peptide or VGF protein. 



Obtaining of VGFARP peptides and an t i -VGFARP peptide 
antibodies 
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A further embodiment of the invention is the 
obtaining of VGFARP peptides using recombinant 
expression systems, chromatographic methods and 
chemical synthesis protocols which are known to the 
5 skilled worker. The VGFARP peptides obtained in this 
way can be used inter alia as standards for quantifying 
the respective VGFARP peptides or as antigen for 
producing VGFARP peptide antibodies. Methods known to 
the skilled worker and suitable for isolating and 
10 obtaining VGFARP peptides include the recombinant 
expression of peptides. It is possible to use for the 
expression of the VGFARP peptides inter alia cell 
systems such as, for example, bacteria such as 
Escherichia coli, yeast cells such as Saccharomyces 
15 cerevisiae, insect cells such as, for example, 
Spodoptera frugiperda (Sf-9) cells, or mammalian cells 
such as Chinese Hamster Ovary (CHO) cells. These cells 
are obtainable from the American Tissue Culture 
Collection (ATCC) . For recombinant expression of VGFARP 
20 peptides, for example nucleic acid sequences which code 
for VGFARP peptides are inserted in combination with 
suitable regulatory nucleic acid sequences such as, for 
example, promoters, antibiotic selection markers etc. 
into an expression vector by molecular biology methods. 
25 A vector suitable for this purpose is, for example, the 
vector pcDNA3.1 from Invitrogen. The VGFARP peptide 
expression vectors obtained in this way can then be 
inserted into suitable cells, e.g. by electroporation. 
The VGFARP peptides produced in this way may be C- or 
30 N-terminally fused to heterologous sequences of 
peptides such as polyhistidine sequences, hemagglutinin 
epitopes (HAtag) , or proteins such as, for example, 
maltose-binding proteins, glutathione S- transferase 
(GST) , or protein domains such as the GAL- 4 DNA binding 
35 domain or the GAL4 activation domain. The VGFARP 
peptides can be prepared by chemical synthesis for 
example in accordance with the Merrifield solid-phase 
synthesis protocol using automatic synthesizers which 
are obtainable from various manufacturers . 



31 

A further embodiment of this invention is the 
isolation of VGFARP peptides from biological samples or 
cell culture media or cell lysates from recombinant 
expression systems, e.g. using reverse phase 
5 chromatography, affinity chromatography, ion exchange 
chromatography, gel filtration, isoelectric focusing, 
or using other methods such as preparative 
immunoprecipitation, ammonium sulfate precipitation, 
extraction with organic solvents etc. A further 
10 embodiment of the invention is the obtaining of 
monoclonal or polyclonal antibodies using VGFARP 
peptides. The obtaining of antibodies takes place in 
the conventional way familiar to the skilled worker. A 
preferred embodiment of the production and obtaining of 
15 VGFARP peptide-specif ic antibodies, and a particularly 
preferred embodiment is the production of VGFARP 
peptide-specif ic antibodies which recognize neo- 
epitopes, i.e. epitopes which are present only on 
VGFARP peptides but not in a VGF protein. Such anti- 
20 VGFARP peptide antibodies make the specific 
immunological detection of VGFARP peptides possible in 
the presence of VGF protein. Polyclonal antibodies can 
be produced by immunizations or experimental animals 
such as, for example, mice, rats, rabbits or goats. 
25 Monoclonal antibodies can be obtained for example by 
immunizations of experimental animals and subsequent 
application of hybridoma techniques or else via 
recombinant experimental approaches such as, for 
example, via antibody libraries such as the HuCAL® 
30 antibody library of MorphoSys, Martinsried, Germany, 
or other recombinant production methods known to the 
skilled worker. Antibodies can also be used in the form 
of antibody fragments such as, for example, Fab 
fragments or Fab2 fragments etc. 

35 

Therapy development and monitoring through VGFARP 
peptide determinations 

A further exemplary use is the quantitative or 
qualitative determination of the abovementioned VGFARP 
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peptides or VGF proteins for estimating the 

efficacy of a therapy under development for 
neurological diseases, in particular chronic dementia 
diseases, in particular Alzheimer's disease. The 
invention can also be used to identify suitable 
patients for clinical studies for developing therapies 
for these diseases, in particular Alzheimer's disease. 
This entails comparison of quantitative measured 
results from a sample to be investigated with the 
measurements obtained in a control group and a group of 
patients. The efficacy of a therapeutic agent, or the 
suitability of the patient for a clinical study, can be 
inferred from these results. The testing of efficacy 
and the selection of the correct patients for therapies 
and for clinical studies is of outstanding importance 
for successful application and development of a 
therapeutic agent, and no clinically measurable 
parameter making this reliably possible is yet 
available for Alzheimer's disease [12]. 

Examination of the therapeutic efficacy of VGF 
proteins, VGFARP peptides and of agents which modulate 
the expression and the bioavailability of these 
substances 

5 One exemplary embodiment thereof encompasses the 
cultivation of cell lines and their treatment with VGF 
proteins, VGFARP peptides or with substances which 
promote the expression of VGF protein, such as, for 
example, NGF, BNDF or NT-3, or promote the processing 
0 of VGF protein to VGFARP peptides, such as, for 
example, prohormone convertases. It is possible thereby 
to establish the biological properties of VGF protein 
and VGFARP peptides in connection with neurological 
diseases, in particular Alzheimer's disease. Fusion 
5 proteins and fusion peptides can also be used for the 
treatment of the cell lines, e.g. fusion proteins 
consisting of prohormone convertases fused to peptide 
sequences which promote transport of the fusion protein 
into the interior of the cell. Examples of possible 
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fusion partners of, for example, prohormone 
convertases are HIV TAT sequences or antennapedia 
sequences etc. It is likewise possible to transfect 
cell lines with expression vectors which bring about, 
directly or indirectly, expression of VGF protein or 
VGFARP peptides by the transfected cells. These 
expression vectors may code inter alia for VGFARP 
peptides, VGF proteins, NGF, BNDF, NT-3 or for 
prohormone convertases. Transfection of combinations of 
the said proteins can also be carried out. 
Alternatively, suitable cell lines can be treated with 
anti-VGF protein or anti-VGFARP peptide antibodies or 
with nucleic acids which suppress the expression of 
VGF, such as, for example, VGF antisense nucleic acids, 
VGF triplex nucleic acids or ribozymes directed against 
VGF mRNA. Treatment with anti-NGF, anti-BNDF or anti- 
NT- 3 antibodies might also be carried out to suppress 
VGF protein expression. Cell lines which appear 
suitable as neurological model systems in connection 
with VGF in particular can be used for such 
investigations. Read-out systems which can be used for 
these investigations are inter alia tests which measure 
the rate of proliferation of the treated cells, their 
metabolic activity, the rate of apoptosis of the cells, 
changes in cell morphology, in the expression of cell- 
intrinsic proteins or reporter genes or which measure 
the release of cytosolic cell constituents as markers 
for cell death. Further test systems which can be used 
are suitable strains of experimental animals, e.g. of 
mice or rats, which are considered as model of 
neurological diseases, in particular as model of 
Alzheimer's disease. These experimental animals can be 
used to investigate the efficacy of therapeutic 
strategies which aim to modulate the concentration of 
VGFARP peptides or of VGF proteins. It is additionally 
possible to investigate proteins and peptides such as, 
for example, VGF proteins, VGFARP peptides, NGF, BNDF, 
NT-3, prohormone convertases etc. in experimental 
animals, it being possible for these peptides and 
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proteins in some circumstances to be 

pharmaceutically processed so that they are better able 
to cross the blood-brain barrier and/or the blood-CSF 
barrier. It is possible to use as pharmaceutical 
processing method inter alia liposome -packaged proteins 
and peptides, proteins and peptides fused to transport 
sequences such as, for example, an HIV TAT sequence 
etc. In addition, peptides and proteins can be 
chemically modified in such a way that they acquire 
more lipophilic properties and are therefore able to 
penetrate more easily into cells. Peptides which are 
only slightly soluble in aqueous solutions can 
conversely be chemically modified so that they become 
more hydrophilic and then can be used for example as 
intravenously injectable therapeutic agent. Acid- 
resistant capsules can be used to protect sensitive 
substances, intended for oral administration, in the 
stomach . 

Read-out parameters in experiments with animal 
models may be the survival time of the animals, their 
behavior and their short-term memory. One example of a 
memory test which is suitable for experimental animals 
is the Morris water maze test. Further parameters which 
can be used are the determination of body function such 
as, for example, blood tests, measurement of brain 
currents, metabolism test, the rate of expression of 
VGF protein and VGFARP peptides and other proteins 
associated with the disease, and morphological and 
histological investigations on tissues such as, for 
example, the brain. 

Methods of treatment 

Another embodiment of the invention comprises methods 
of treatment of neurological diseases, in particular of 
chronic dementia diseases, like Alheimer disease, etc. 
At least one of the peptides, nucleic acids, 
antibodies, agonists or antagonists as defined herein 
may be used therein. The method may result in a 
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reduction or increase, respectively, in the 

concentration of the altered VGFARP peptides or VGF 
proteins . 

In particular, the method comprises administering 
a) antibodies directed against VGF proteins, VGFARP 
peptides, NGF, BNDF or NT-3 are administered, and/or b) 
antisense nucleic acids, triplex nucleic acids or 
ribozymes are administered, in order to reduce the 
expression of VGF proteins, VGFARP peptides, NGF, BNDF 
or NT-3, and/or c) substances which inhibit the 
processing of VGF proteins are administered, and/or d) 
antagonists of the VGFARP peptides or VGF protiens to a 
patient suffering from a neurological disease for a 
reduction of the concentration of VGFARP peptides. 
Alternatively, the method comprises administering to a 
patient suffering from a neurological disease for an 
increase of the concentration of VGFARP peptides a) VGF 
proteins, VGFARP peptides, NGF, BNDF or NT-3, and/or b) 
nucleic acids which code for VGF proteins, VGFARP 
peptides, NGF, BNDF or NT-3, and/or c) substances which 
promote the processing of VGF proteins, and/or d) 
agonists of the VGFARP peptides or of VGF proteis are 
administered to a patient. 

The invention is illustrated in detail below by 
means of examples. Reference is also made to the 
figures in this connection. 

Figure 1 shows an alignment of the peptides of the 
invention with two known variants of the VGF protein 
which are identified in the figure by their database 
accession No. NM_003378 (SEQ ID NO: 44) and Y12661 (SEQ 
ID NO: 43) . Sequence positions which are identical in 
both variants of the VGF proteins are represented by an 
asterisk in the sequence of NM_003378 (SEQ ID NO:44). 
Different sequences are represented by the amino acid 
code in white letters on black background. The arrow at 
the end or at the start of partial sequences of VGFARP- 
12 (SEQ ID NO:10), -13 (SEQ ID N0:11), 45 (SEQ ID 
NO: 42) and 34 (SEQ ID NO: 31) indicates that the 
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respective sequence extends over two lines in 

the alignment. 

Figure 2 shows a chromatogram recorded using 
reverse phase chromatography as in Example 2 for the 
separation and enrichment of the VGF peptides from 
cerebrospinal fluid. 

Figure 3 shows a spectrum resulting from MALDI 
mass spectrometric measurement as in Example 3 of 
VGFARP-7 (SEQ ID N0:7), with a theoretical monoisotopic 
mass of 3 6 86 dalton, after reverse phase chromatography 
of human cerebrospinal fluid as in Example 2. VGFARP-7 
(SEQ ID NO: 7) corresponds to the VGF sequence of Seq. 
ID 43 (accession No. Y12661) of amino acid 26-62. 

Figure 4 shows data generated by MALDI as 
relatively quantifying MS method. A sample was mixed 
with various amounts of different standard peptides, 
and the intensity both of these standard signals and of 
representative sample signals was measured. All signal 
intensities of the standards were standardized to their 
signal intensity at a concentration of 0.64 nM (= 1). 
Each peptide shows an individual typical ratio of 
signal strength to concentration, which can be read off 
in this diagram from the gradient of the plot. 

Figure 5 shows an MS/MS fragment spectrum as in 
Example 4 of the peptide VGFARP-13 (SEQ ID NO: 11) of 
the invention. 

Upper trace: raw data of the measurement. 
Lower trace: converted, deconvoluted mass spectrum of 
VGFARP-13 . 

, The peak pattern is characteristic of VGFARP-13 (SEQ ID 
N0:11). VGFARP-13 (SEQ ID N0:11) corresponds to the VGF 
sequence of Seq. ID 43 (accession No. Y12661) of amino 
acid 421-479. 

Figures 6A to 6C show in the form of box-whisker 

5 plots a comparison of the integrated MALDI mass 
spectrometric signal intensities of various VGFARP 
peptides in controls, compared with the signal 
intensities in samples from Alzheimer's disease 
patients . 



37 

Exaii5»le 1: Obtaining cerebrospinal fluid for 
determining VGFARP peptides 

CSF or cerebrospinal fluid (fluid of the brain and 
5 spinal cord) is the fluid which is present in the four 
ventricles of the brain and in the subarachnoid space 
and which is produced in particular in the choroid 
plexus of the lateral ventricle. Cerebrospinal fluid is 
usually taken by lumbar puncture and less often by 
10 suboccipital puncture or ventricular puncture. In 
lumbar puncture (spinal puncture), to take 
cerebrospinal fluid, the puncture involves penetration 
of the spinal subarachnoid space between the 3rd and 
4th or the 4th and 5th lumbar spinous process with a 
15 long hollow needle, and thus CSF being obtained. The 
sample is then centrifuged at 2000x g for 10 minutes, 
and the supernatant is stored at -80°C. 

Example 2. separation of peptides in cerebrospinal 
20 fluid (CSF) for mass spectrometric measurement of 
VGFARP peptides 

Fcr the detection of VGF peptides in CSF by mass 
spectrometry, it is necessary in this example to 
25 separate the peptide constituents. This sarrple 
pretreatment serves to concentrate the peptides of the 
invention and to remove components which may Interfere 
with the measurement. The separation method carried out 
is a reverse phase chromatography. various RP 
30 chromatography resins and eluants are equally suxtable 
for this. The separation of VGF peptides using a C18 
reverse phase chromatography column with the size of 
4 mm X 250 mm supplied by Vydac ie (lacuna) by way of 
example below. Mobile phases of the following 
35 composition were used: mobile phase A, 0.06% v v 
trifluoroaoetic acid, mobile phase B: 0.05% (v/v) 
trifluoroacetic acid, 80% (v/v) acetonitrile^ 
Chromatography took place at 33«C using an HP 
Chemstation 1100 supplied by Agilent Technologies with 
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a micro flow cell supplied by Agilent Technologxes . 
Human cerebrospinal fluid was used as sample. 440 ^1 of 
CSF were diluted with water to 1650 ^1, the pH was 
adjusted to 2-3, the sample was centrifuged at 18 GOGx 
for 10 minutes and finally 1500 ^tl of the sample 
prepared in this way were loaded onto the 
chromatography column. The chromatography conditions 
were as follows: 5% mobile phase B at time 0 min, from 
time 1 to 45 min continuous increase in the mobile 
) phase B concentration to 50%, from time 45 to 49 min 
continuous increase in the mobile phase B concentration 
to 100% and subsequently up to time 53 min constant 
100% buffer B. Collection of 96 fractions each of 0.5 
ml starts 10 minutes after the start of the 
15 chromatography. The chromatogram of a cerebrospinal 
fluid sample prepared under the experimental conditions 
described herein is depicted in Figure 2. 

Example 3: Measurement of masses of peptides by means 
20 of MALDI mass spectrometry 

For mass analysis, typical positive ion spectra of 
peptides were produced in a MALDI-TOF mass spectrometer 
(matrix-assisted laser desorption ionization) . Suitable 
25 MALDI-TOF mass spectrometers are manufactured by 
PerSeptive Biosystems Framingham (Voyager-DE, Voyager- 
DE PRO or Voyager-DE STR) or by Bruker Daltonik Bremen 
(BIFLEX) . The samples are prepared by mixing them with 
a matrix substance which typically consists of an 
30 organic acid. Typical matrix substances suitable for 
peptides are 3 , 5-dimethoxy-4 -hydroxycinnamic acid, a- 
cyano-4-hydroxycinnamic acid and 2 , 5-dihydroxybenzoic 
acid. A lyophilized equivalent obtained by reverse 
phase chromatography and corresponding to 500 ^il of 
35 human cerebrospinal fluid is used to measure the VGFARP 
peptides of the invention. The chromatographed sample 
is dissolved in 15 ^tl of a matrix solution. This matrix 
solution contains, for example, 10 g/1 a-cyano-4- 
hydroxycinnamic acid and 10 g/1 L(-)fucose dissolved m 



39 

a solvent mixture consisting of 

acetonitrile, water, trif luoroacet ic acid and acetone 
in the ratio 49:49:1:1 by volume. 0.3 ^1 of this 
solution is transferred to a MALDI carrier plate, and 
the dried sample is analyzed in a Voyager-DE STR MALDI 
mass spectrometer from PerSeptive Biosystems. The 
measurement takes place in linear mode with delayed 
extraction™. An example of a measurement of one of the 
VGFARP peptides of the invention is shown in Figure 3. 

The MALDI -TOP mass spectrometer can be employed to 
quantify peptides such as, for example, the VGFARP 
peptides of the invention if these peptides are present 
in a concentration which is within the dynamic 
measurement range of the mass spectrometer, thus 
avoiding detector saturation. This is the case for the 
measurement of the VGFARP peptides of the invention in 
cerebrospinal fluid at a CSF equivalent concentration 
of 33.3 ^1 per ^il of matrix solution. There is a 
specific ratio between measured signal and 
concentration for each peptide, which means that the 
MALDI mass spectrometry can preferably be used for the 
relative quantification of peptides. This situation is 
depicted in Figure 4. If various amounts of different 
standard peptides are added to a sample, it is possible 
to measure the intensity both of these standard signals 
and of the sample signals. Figure 4 shows by way of 
example a MALDI measurement as relatively quantifying 
MS method. All signal intensities of the standards were 
standardized to their signal intensity at a 
concentration of 0.64 ^iM 1). Each peptide shows an 
individual, typical ratio of signal strength to 
concentration, which can be read off from the gradient 
of the plot. 



Example 4: Mass spectrometric 

identification of the VGFARP peptides 



For quantification of the VGFARP peptides of the 
invention it is necessary to ensure that the mass 
signals to be analyzed of peptides in the fractions 
obtained by reverse phase chromatography of 
cerebrospinal fluid, as in Example 2, in fact relate to 
the VGFARP peptides of the invention. 

The peptides of the invention are employed in 
these fractions for example using nanoSpray-MS/MS [11] . 
This entails a VGFARP peptide ion in the mass 
spectrometer being selected in the mass spectrometer on 
the basis of its specific m/z (mass/charge) value in a 
manner known to the skilled worker. This selected ion 
is then fragmented by supplying collisional energy with 
an impinging gas, e.g. helium or nitrogen, and the 
resulting VGFARP peptide fragments are detected in the 
mass spectrometer in an integrated analysis unit, and 
corresponding m/z values are determined (principle of 
tandem mass spectrometry) [13] - The fragmentation 
behavior of peptides makes unambiguous identification 
of the VGFARP peptides of the invention possible when 
the accuracy of mass is, for example, 50 ppm by the use 
of computer-assisted search methods [14] in sequence 
databases into which the sequence of a VGF protein has 
been entered. In this specific case, the mass 
spectrometric analysis took place with a Quadrupol-TOF 
Instrument, QStar-Pulsar model from Applied Biosystems- 
Sciex, USA. Examples of MS/MS fragment spectra are 
shown in Figure 5 . 

Example 5: Mass spectrometric quantification of the 
VGFARP peptides to compare their relative concentration 
in control samples compared with patients' samples 

A sample preparation as in Example 1 and 2 followed by 
a MALDI measurement of the VGFARP peptides of the 
invention as in Example 3 were carried out on 222 
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Clinical samples, i.e. 82 control samples and 130 
samples from patients suffering from Alzheimer's 
disease. Examples of MALDI signal intensities are 
depicted in the form of box-whisker plots in Figures 6A 
to 6C. The box-whisker plots depicted in Figure 6 are 
based on measurements carried out in each case on 29 to 
45 samples from Alzheimer's disease patients, and 13 to 
44 control samples per experiment. A total of 4 
experiments was carried out. The box-whisker plots 
depicted make it possible to compare the integrated 
MALDI mass spectrometric signal intensities of various 
VGFARP peptides in controls with the MALDI signal 
intensities in samples from Alzheimer's disease 
patients. In these, the box, i.e. the columns in the 
diagrams in Figures 6A to 6C, in each case includes the 
range of MALDI signal intensities in which 50% of the 
respective MALDI signal intensities are to be found, 
and the lines starting from the box and pointing upward 
and downward (whiskers) indicate the range in which in 
each case the 25% of measurements which show the 
highest signal intensities (upper quarter) are to be 
found, and in which the 25% of measurements which show 
the lowest signal intensities (lower quarter) are to be 
found. The full line in the columns indicates the 
median and the broken line in the columns indicates the 
mean . 

The headings in this document are intended merely 
to provide structure to the text. They are not intended 
to limit or restrict the matters described. All the 
examples are intended to characterize the concept of 
the invention in more detail but are not intended to 
restrict the equivalence range of the invention. 



